Docosatetraenoic acid in endothelial cells: formation, retroconversion to arachidonic acid, and effect on prostacyclin production.
Cultured bovine aortic endothelial cells convert arachidonic acid to docosatetraenoic acid and also take up docosatetraenoic acid from the extracellular fluid. After a 24-h incubation with biosynthetically prepared [3H]docosatetraenoic acid, about 20% of the cellular fatty acid radioactivity was converted to arachidonic acid. Furthermore, in pulse-chase experiments, the decrease in phospholipid docosatetraenoic acid content was accompanied by an increase in arachidonic acid, providing additional evidence for retroconversion. These findings suggest that one possible function of docosatetraenoic acid in endothelial cells is to serve as a source of arachidonic acid. The endothelial cells can release docosatetraenoic acid when they are stimulated with ionophore A23187, but they do not form appreciable amounts of eicosanoids from docosatetraenoic acid. Enrichment of the endothelial cells with docosatetraenoic acid reduced their capacity to produce prostacyclin (PGI2) in response to ionophore A23187. This may be related to the fact that docosatetraenoic acid enrichment caused a 40% reduction in the arachidonic acid content of the inositol phosphoglycerides. In addition, less prostacyclin was formed when the enriched cells were incubated with arachidonic acid, suggesting that docosatetraenoic acid also may act as an inhibitor of prostaglandin synthesis in endothelial cells.